Regional orientation of actin filaments in the pericanalicular cytoplasm of rat hepatocytes.
To elucidate how actin filaments participate in bile formation, polarity of actin filaments in the pericanalicular cytoplasm was determined with myosin subfragment 1 by transmission electron microscopy of ultrathin sections and deep-etching replicas. Densely concentrated actin filaments were identified around the bile canaliculi in the forms of microvillous core filaments, pericanalicular web filaments, and filaments on the junctional complex. They bound subfragment 1 to form double-helical strands on the deep-etching replica or typical arrowheads on the ultrathin section. All microvillous core filaments showed their arrowheads pointing basally, suggesting the molecular growth occurring at their apical ends. In contrast, filaments of the pericanalicular web, running in parallel to the cell surface, showed unfixed polarities as indicated by their arrowheads. Furthermore, neighboring filament pairs often showed opposite polarities, an alignment necessary for filament sliding. The junctional complex had filaments with arrowheads pointed mostly at the cell center with a small number in opposite direction. In addition, a group of sporadic filaments appeared to be installed to link to both the canalicular membrane and coated vesicles. Such regionally specialized actin filaments are considered inclusively to form a cytoskeletal system that is in charge of (a) maintenance of length of the microvilli, (b) contraction of the canalicular walls, and (c) translocation of coated vesicles in the pericanalicular cytoplasm.